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Estimate Number : 13020 
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Additional Product 
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Machine Or Operation: ; Description : 
10 DC DOCUMENT CONTROL 
- Comment: DOCUMENT CONTROL EE 7 i I 


Photocopy bluefile and create labels as per PPP 0224. 209 ёно001. 


06008132Р a Crosstube extrusion 2 : q | 2 E 
d „ШИ. us ee NN 
u : 1.0000 Each(s)/Unit Total: 1.0000 Each(s) 2H : ES 
Lo QtyPart number Description Batch 
F! 1 6008-132 Trosstube 
: Check OD = 9260192375 ; 
MORI SEIKI MORI SEIKI CNC LATHE LARGE 
Comment: 4-TURN AS PER FOLIO FA708 & DWG D412-664-249, 
FOLIOREV_AA  . : : 
- "mJ LI 
DWG REV: 4 
2-DEBURR AS REQUIRED 
. QC2 INSPECT PARTS AS THEY COME OFF MACHINE 
Comment: INSPECT PARTS AS THEY COME OFF MACHINE ie 
| SECOND CHECK z- ` 
сузу [ШШ 
» Comment SECOND CHECK 


EG 
Farm: mraressS ;, 


| Dart u wai Ltd 


Pag. Approval | д 
| Ñ Approval 
DATE STEP Я Chief Eng / QC Inspector | 
| 
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Part No: PAR #: Fault Category: __ NCR: Yes No DQA: _ Date: 


QA: NIC Closed: 22. Date: 
NCR: WORK ORDER NON-CONFORMANCE (NCR) 


| | i Corrective Action Section B 
Description of NC — - s Verifi cation | Approval | Approval 
' DATE | STEP Section A Initial Action Description Sign & Section C Chief Eng | QC Inspector 
| Chief Eng Chief Eng Date 
| | 
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Customer: CU-DAR001- Dart Helicopters Services Drawing Мате: 412 X-TUBE ,LOW NARROW AFT 
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Job Number: 36771 ap Part Number: D412664209 
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Machine Or Operation: ` Description : 
LANDING GEAR 1 LANDING GEAR RESOURCE 3 


ШШ _ ж -»/ B B 


Comment: LANDING GEAR RESOURCE 1 


e | ue * ; 
a | р 


1-Polish entire outside surface of crosstube ` 
INSPECT WORK TO CURRENT STEP 


MM cS. Е. = 


Comment: INSPECT WORK TO CURRENT STEP | 
HAND FINISHING1 HAND FINISHING RESOURCE #1 


H 
^ 
` 
-— 


_ Comment: HAND FINISHING RESOURCE #1 
Chemical Conversion Coat as per QSI 005 4.1 
INSPECT WORK/WING WALK : 


BEND ING BENDING MACHINE 


d" DIT 


Ws -Comment BENDING MACHINE MES — | 
І — tube as s per Dwg D412- 664-249 using CNC bender program апа Folio FT El i L5 aya y {С x 
DIMENSIONAL CHECK | | 


= 4 iu s 1 


E M _ NW... @ 


Comment: DIMENSIONAL CHECK 
` 936601 Í 


NEM EM — qui 


Comment: бу: 2.0000 Each( (s)/Unit Total: 2.0000 Each 


| ' : Pi 
CUFF s "D | 
Bath ZS. f | EF d» = ) = EN 


LANDING GEAR ЕШ LANDING GEAR RESOURCE 1 


MM... ШШШ 


Comment: LANDING GEAR RESOURCE 1 


1-Drill Rivet holes as per Dwg D412-664-249 . 


. 2-Drill pilot holes in tube as per Dwg D412-664-249 _ : 
9 I j aa d A 


3-Ream hole to finish size in-tube as per Dwg D412-664-249 


Pane ? be Е Fnrm: rnrnrass 
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PROÇEDURE CHANGE £ — | 


Approval | Approval 
Qty | Chief Eng / OC | 
Prod Mgr _ | QC Inspector 
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“Customer. CU-DAROO1 Dart Helicopters Services Drawing Name: 412 X-TUBE „LOW NARROW AFT 


Job Number: 36771 NT i Part Number: D412664209 
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Machine Or Operation: | Description: _ 


4-Deburr & Inspect for surface damage. Repair damage within limits as per Dwg D412-664-249 J i p "2 = / a) 


HAND FINISHING1 HAND FINISHING RESOURCE #1 


T ШШ 


Comment: HAND FINISHING RESOURCE #1 3 | Z | 
Chemical Conversion Coat Tube & Cuffs as per QS! 005 4.1 £ - {- J / 
INSPECT POWDER COAT/CHEMICAL CONVERSION 


WI _ MAN 


Cómment: [NSPECT POWDER COAT/CHEMICAL CONVERSION 


5 INSPECT WORK TO CURRENT En 


Comment: |NSPECT WORK TO CURRENT STEP 
17.0 OUTSIDE SERV.10 OUTSIDE SERVICES -LG 


WWW 


Comment: Sub-Contracting OUTSIDE SERVICES 
Liquid Penetrant Inspection as per QSI 038 А о 
issue РІО: 5590 1 РІ as per ASTM 1417 arto q/oalo« (D) 
Level 2 Attach copy of NDT results to work order 
PACKAGING 1 PACKAGING RESOURCE #1 


HN | ЩШ 


` Comment: PACKAGING RESOURCE #1 
T Inspect for transit damage ` 
Ensue copy of NDT results attached to work order. 


Comment: Inspect for damage & ensure results are as per Dwg D412-664-203 
LANDING GEAR 1 LANDING GEAR RESOURCE 1 


| | II ТТ 


Ld 


Comment: | ANDING AR RESOURCE 1 


| s bie 


1- Rivet Cuffs as per Dwg D412-664-249. with Sika flex in Between tube & Cuff 


IKAFLEX -241/-291 gp (a PONS | 
д. 47 27 3? | © gt 


Paae 3 , ; i Form: rnracess 


Dart Aerospace Ltd 


Approval 


Chief Eng/ | APProval 


Prod Mar QC Inspector 


| Part No: PAR f$: ! Fault denm NCR: Yes No DQA: Date: 
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NCR: WORK ORDER NON-CONFORMANCE (NCR) 


СГУ | “Corrective Action Section B VET 
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Machine Or Operation: 


CR3212407 CHERRY RIVET 


Description : 
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Comment: Qty.: 44.0000 Each(s)/Unit Total: 44.0000 Each(s) 


CHERRY 
Batch: ai %4 07| 


SPRAY PAINTING SPRAY PAINTING 


Шү о ИИИ 


Comment: SPRAY PAINTING 


1-Prime inside and outside crosstube as per QS! 005 4.2 


2-Paint outside crosstube with White Imron as per QSI 005 4.2 
INSPECT SPRAY PAINT 


Comment: Inspect Spray Paint 
<a in plastic bag to protect from scratches 


ҮП i 


Comment: Qty: 1.0000 Each(s)/Unit Total: 1.0000 Each(s) 
Support 


Bath 50200 — 


D31891 . 


Comment: Qty: 2.0000 Each(s)/Unit Total: 2.0000 Each(s) 


: Chafing Shield : 
Batch: _ 36 OÉ 


D3595 


Comment: Qty: 0.0263 sf(s)/Unit Total: 0.0263 sf(s) 


Chafing Shield 


DIT 


4^ Ob “ONY - 
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Rubber Cushion (per sq ft) 


Rubber Cushion 
Cut to .630" X 5.70" Qty2 
Batch: BS i2 # ET o5 OAK 


MS2192028 Clamp(per MIL-DTL-8783C) 


LLLI HII 


Comment: Qty: 4.0000 Each(s)/Unit Total: 4.0000 Each(s) 


Clam 
d (06 BOY 
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DATE | STEP 


Part No: PAR #: 


WORK ORDER CHANGES 


Fault Category: 


NCR: Yes No DQA: 
QA: N/C Closed: 


NCR: WORK ORDER NON-CONFORMANCE (NCR) 


Description of NC 


DATE | STEP Section À 


Initial 
Chief Eng 


Corrective Action 


Action Description 
Chief Eng 


NOTE: Date & initial all entries - 


H:\fFORMS\Quality Assurance\approved QA\NCRWO RevD 


Section B 


Sign & 
Date 
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' Approval 
Chief Eng / 


Prod Mgr 


Approval 
QC Inspector 


Date: 
Date TEC 
Approval | Approval 
Chief Eng QC Inspector 


Date: Tuesday, 1/15/2008 3:08:49 PM 
User: Kim Johnston 


Customer: CU-DAR001 Dart Helicopters Services 


Job Number: 36771 
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Seq. #: Machine Or Operation: 
MS2192030 
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Comment: Qty: 2.0000 Each(s)/Unit 
clamp(per MIL-DTL-8783C) 
D28566001009 


HMU 


Process Sheet | 
Drawing Name: 412 X-TUBE ,LOW NARROW AFT 


Part Number: D412664209 


Description : 
clamp(per MIL-DTL-8783C) 


2.0000 Each(s) 


| OC Bio r og- O2! 


Abrasion strip 


Comment: Qty: 2.0000 Each(s)/Unit 
Abrasion 6 4 
batch 8 
AN640A 


2.0000 Each(s) 


Лал ou? oz) 


Comment: Qty: 4.0000 N |. 
Bolt 
batch 
ANG41A 


ШЇ 


Comment Qty: 2.0000 Each(s)/Unit 
Bolt 


MS21042L6 


4.0000 Each(s) 


Uu 


2.0000 Each(s) 


Comment: Qty: 6.0000 Each(s)/Unit 
Nut 
batch 
AN960JD616 


6.0000 Each(s) 


HI 


Comment: Qty: 18.0000 Each(s)/Unit 
Washer 
batch 
LANDING GEAR 1 


18.0000 Each(s) 


LANDING GEAR RESOURCE 1 


YI 


Comment: LANDING GEAR RESOURCE 1 


Assemble as per Dwg D412-664-249 


instal support with magnobond 6398 per dwg D412-664-249, 


cure for 12hrs before packaging. 
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Time 8 date of application. A 909 — 0$ -02.^1* 
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WORK ORDER CHANGES 


DATE | STEP PROCEDURE CHANGE 


Approval 


Chief Eng/ | Approval 


ОС Inspector 
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Part No: | РАК #: Fault Category: NCR: Yes No ООА: 
QA: NIC Closed: Ü _ 


Prod Mgr 


Date: 
Date: 


NCR: WORK ORDER NON-CONFORMANCE (NCR) 


Corrective Action Section B Verification 


Description of NC 
DATE | STEP Secon A Action Description Section C 
Chief Eng Chief Eng Date 


NOTE: Date & initial ali entries 
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Seq. #: Machine Or Operation: Description : 


QC5 


Comment: INSPECT WORK TO CURRENT STEP bi 


PACKAGING 1 PACKAGING RESOURCE #1 


Comment: HAND FINISHING RESOURCE #1 
Identify and pack for shipping as per PPP D412-664-209 
QC21 FINAL INSPECTION/W/O RELEASE 


{| 


Comment: FINAL INSPECTION/W/O RELEASE 


INSPECT WORK TO CURRENT STEP 


Pane 6 Farm: mraress 
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Dart Aerospace Ltd 


wio: WORK ORDER CHANGES 
STEP | Approval 
DATE | STEP PROCEDURE CHANGE Chief Eng / 


Prod Mgr 


Part No: PAR #: Fault Category: NCR: Yes No DQA: Date: 
| ОА: М/С Closed: Date: 
Ne WORK ORDER NON-CONFORMANCE (NCR) 


"EE Corrective Action Section B : : 
Description of NC — - — : Verification | Approval | Approval 
DATE | STEP Section A Initial Action Description Sign & Chief Eng | QC Inspector 
Chief Eng Chief Eng Date 


NOTE: Date & initial all entries - 
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Work Order: | G77] | 
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Description: Crosstube Assembly (412 Low Aft) D412-664-249 
a es ف دد‎ MERI 
Inspection Dwg: D412-664-249 Rev: A [г == Page 1 of 1 


FIRST ARTICLE INSPECTION CHECKLIST 
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| | Audited by: | pA, | Prototype Approval: N/A. 
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Description: Crosstube Low Aft (412) | Part Number D212-664-209 

ко eee = ا‎ a DICERE! 
Inspection Dwg: D212-664-249 Rev: A [о | Pagelofi 


Work Order: | 34717| | 


Required Dimension 


| — 1/⁄28pan Žž 
Апае | 
Total Span 


(f, sas 


48.64" 


ug чт Ba 


\ 
413, АМ 
do 


4 
QC15.Inspection | Ml | 


вет Dae [Chane —  — —  [Revisedby [Approved | 
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PARTS LIST: 


| Qty | Part Number 
0412-664-249 CROSSTUBE ASSEMBLY (412 LOW AFT) 


— i 
1 D6009-129 CROSSTUBE 
D2856-600-1008 ABRASION STRIP 
1 D2896-1 SUPPORT 
2 D3595-063-570 RUBBER CUSHION 


D3660-1 CUFF 
CR3212-4-07 RIVET (OR M7885/3-4-07) 
MS21920-28 CLAMP. 

[ 2 | 


MS21920-30 CLAMP (OR MS21920-32) 


MAGNOBOND 6398 ROCKWELL SPECIFICATION RBO-120-023 ADHESIVE 
(TEXTRON/BELL SPEC. 299-947-100, TYPE Il, CLASS 2 . 
ADHESIVE) 

SIKAFLEX-241/-291 SEALANT (OR PROSEAL 890 OR MIL-S-8802 CLASS B2 SEALANT. 


GENERAL NOTES: 


1) MATERIAL: MANUFACTURED FROM D6009-129 
FINISHED LENGTH = 127.82+0.020 (BEFORE BENDING/TRIMMING) 

FINISH: CHEMICAL CONVERSION COAT PER DART QSI 005 4.1 

PRIME INSIDE AND OUTSIDE PER DART QSI 005 4.2 

PAINT OUTSIDE PER DART 005 4.2 
TOLERANCES ARE PER DART QSI 018 UNLESS OTHERWISE NOTED. 
ALL DIMENSIONS ARE IN INCHES 
PART IS SYMMETRIC ABOUT CENTERLINE. 
WHEN MACHINING TAPER, RUN-OFF PART AT STOCK. BLEND OUT EDGE LONGITUDINALY, 
TRANSITION SHOULD BE SMOOTH. 
BEND PROGRESSIVELY WITH A MINIMUM OF 8 PASSES. MAXIMUM TUBE FLATTENING DUE 
TO BENDING IS 6% BASED ON O.D., EXCEPT UP TO 10% IS ALLOWED IN AREA NOTED. 
LIQUID PENETRANT INSPECT OUTSIDE SURFACE OF CROSSTUBE PER QSI 038. 
SCRIBE DART PART NUMBER AND BATCH NUMBER ON INNER SURFACE OF TUBE WITH A 
VIBRATING STYLUS. Е 

10) INSTALL D2856-600-1009 ABRASION STRIP WITH А 0.13 (REF) GAP ON BOTTOM SIDE OF 
CROSSTUBE PER QSI 035, 

11) EXTREME CARE MUST BE TAKEN TO PROTECT THE OUTSIDE SURFACE OF THE TUBE. THE 
OUTSIDE SURFACE MUST BE SMOOTH AND FREE FROM SURFACE DEFECTS SUCH AS 
SCRATCHES, NICKS, OR DENTS. DEFECTS UP TO 0.005" MAY BE BLENDED OUT 
LONGITUDINALLY. CIRCUMFERENTIAL GRIND MARKS ARE UNACCEPTABLE. 

12) APPLY A 0.03" TO 0.06" THICK LAYER OF MAGNOBOND 6398 TO THE SURFACE OF D2896-1 
THAT WILL BE IN CONTACT WITH THE CROSSTUBE. LET CURE FOR 12 HOURS AFTER 
INSTALLATION AND PRIOR TO PACKAGING. Ç 

13) INSTALL MS21920-30 CLAMPS (OR -32) WITH D3595-063-570 RUBBER CUSHIONS TO SECURE 
D2896-1 SUPPORT ON TOP SIDE OF THE CROSSTUBE. ENSURE CLAMPS ARE OPPOSITE 
CROSSTUBE SUPPORT. 

14) TORQUE CLAMPS 80 TO 100 IN-LB. ENSURE AT LEAST 1.5 THREADS SHOWING IN SAFETY 
AND THAT NUT HAS NOT BOTTOMED-OUT AFTER TORQUING. 

15) INSTALL 03660-1 CUFF AFTER CHEMICAL CONVERSION COAT BUT BEFORE PAINT, WITH А 
LAYER OF SIKAFLEX-241/-291 OR PROSEAL 890 OR MIL-S-8802 CLASS B2 SEALANT BETWEEN 
CUFF AND CROSSTUBE. SEAL EDGE OF CUFF TO ENSURE NO GAPS. 

16) TOUCH-UP HOLES WITH CHEMICAL CONVERSION COAT. 


07.07.07 | NEW ISSUE 
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OART AEROSPACE LTD. 07.07.07 CROSSTUBE (412 LOW AFT) 


Urs 
32.81" 


gt (833mm) 
16.53 ALONG BEND 
(420mm) 

ALONG BEND 


A 


11.8", 10% 
A CRUSHING OK 


D2856—-600—1009 ABRASION STRIP (1) 


D3189-1 CHAFING SHIELD (1, INSTALLED OVER ABRASION STRIP) 
MS21920-28 CLAMP (2) 


B r (2 PLACES PER CROSSTUBE) 
z ка! ; 
i T 


0412—664—609 
BENT TUBE 
B 


R102.0£2.0 02896-1 SUPPORT (1) AA A 
i D3595-063—570 RUBBER CUSHION (2) 
д 1457” : MS21920-30 CLAMP (2) 
ж, R30.0£2.0 


К 


REAM $0.386*0008 THRU, 
Ad HOLE TO BE ALIGNED WITHIN 
TRIM TO +0.001 OF HOLE ON OTHER 
DIMENSIONS SHOWN : SIDE OF CUFF (1 PLACE PER CUFF) 
48.68+0.13 D 
50.00+0.13 


412—664—249 BEND/ASSEMBLY 
AIL 
100.00+0.25 
551 (RE) —— V] 


110.22 (REF) 


RELEASE 


SECTION C- 
APPLY MAGNOBOND SCALE 1:2 
E BETWEEN D2896-1 AND 
D3660-1 CUFF (1) z > THE CROSSTUBE 
(2 PLACES PER f 
2.500+0.005 | CROSSTUBE) SCALE 1:2 


02896-1 
SUPPORT 

REAM $0.386*8898 THRU 1920-28 

HOLE TO BE ALIGNED S2192902 

WITHIN +0.001 OF HOLE 


CLAMP (REF) 
ON OTHER SIDE OF CUFF < A 
(2 PLACES PER CUFF) 


Om 03595-063-570 
RUBBER CUSHION 
МЕМ А-А: 
CUFF DETAIL 


(UNDER CLAMP, REF) 
D3189—1 CHAFING SHIELD (REF), 
SCALE 1:2 OVERLAP OF CHAFING SHIELD 


M321920— 50 
AT 60' FROM VERTICAL 
DRILL #30 (22 PLACES, 90.128 REF), і 


CLAMP (REF) 
C'SINK HOLES 20.230x100", 
INSTALL. CR3212—4—07 RIVET (22) 


DESIGN ORAWN BY 
ceme be ome Un 
(2 PLACES PER CROSSTUBE) LEN PROD 
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OR COPIED OR COMMUNICATED TO ANY OTHER DATE 
PERSON WITHOUT WRITTEN PERMISSION FROM 
DART AEROSPACE LTD. 
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R100 
TRANSITION 


R100 
TRANSITION 


e b 


А I _ _ _ _ = * = = Pres se Jenne =ë 24 < 
1 I 1 ' 
OE — a E E м ee x o ed 
62.680 $2.680*0908 ] | | | 
42.680 (REF) 22.793*0.908 22.930*0998 03.067888 03.20519-008 23.358*0.008 n 


x ~ 
L3 
* 
UNIFORM 
TAPER 
CONSTANT O.D. UNIFORM TAPER STOCK 
CUT OFF AFTER CUFF c 2 
BENDING (REF) (REF) e A 05; S 
€ (Qm. 9 ‚О 2 o н T 
£ ШО ° o o og x Ш 
Xo Xo © o o 4T ` x 
` H H H 4 = 15 © = 
© -^ Q Q o о м 
о o o © o : о 
NN Y [e] o RUN OFF a 
| = | | T PART WITH M 


0.000 
— 10.00+0.03 
3.95+0.03 
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0.000 0.000 0.600 —-0.000 
22.687:0008 $3.378 (REF) 


93.500 
(STOCK, REF) 


D412—664—249 MACHINING DETAIL 


0.625 WALL 
(STOCK, REF) 


ESL 


DART AEROSPACE LTD. 
HAWKESBURY, ONTARIO, CANADA 
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CROSSTUBE (412 LOW AFT) 
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LIQUID PENETRANT TEST REPORT 


СОКЕМ 


LIENT DATE Saa feb Qi Зое TIME AM QO РМ О 

TTENTION ACUREN JOB NO. 

DDRESS H cue Kes Dur POO No. i 
"ANORK LOCATION | | 


1 бс 5 Rev DATE _ XS. 
'ROJECT Sob = 24634 26311 3661, 8e 111 B 
rews) Examingeo 212 “TUBE ita MARCO £O — 2064 PWD x-TURE 4/2 хова Low) | 
аквол APT 112 x Te E іам Uitkow АРТ 


log DESCRIPTION PROCEDURE NO. LTO REV./DATE TECHNIQUE NO. LTS 


песе grrr rere 


THICKNESS 


"ART NO. Da EATE 7 D2 EG CFOS Dil Dig pac МАТКА | - 
xoc МЕГ Ё ОВЕ тт дозу PEVETRAVT MOSPECTIOHM CARRIED Ou ОМ 020 | 
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Suk FACE 


Testi DETAILS 
METHOD __ Pipe EL ИВЕ ^. Pox WATER WASH EH SOLVENT REMOVABLE Г} POST EMULSIFIED 
FAMILY BRAND МАСААЁіи ж euckuourSN QI WrOurur» 1000 Wion? — Амвемт < ZÍ 
PENETRANT E E & 7 MINIMUM DWELL TIME “4€ fS MIN. [LIGHTING Equip. FLASHLIGHT O TROUBLELIGHT f OUTPUT> 100 fc @ SURFACE 
PENETRANT REMOVER j} J MINIMUM DRY TIME >10 Мм. [OTHER | 
DEVELOPER MINIMUM DWELL TIME 10 MIN. LIGHT METER S/N CAL bur Date MAR c d 
DEVELOPER ТҮРЕ — _ NON AQUEOUS Cl AQUEOUS DRY | 
EST SURFACE 
SURFACE CONDITION AS GROUND 77778 AsWELDED _ G MACHINED  . LÀ SHOT BLASTED  _ Ci CLEAN BARE METAL ` 
SURFACE TEMPERATURE Cà < - 4°C/ 20°F | OQ - 4°C/ 20°F TO 10°C/50°F _ — 10° CI50°F то 52°С/125°Е О > 52°0/125°F 
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RESULTS- (0 METRIC a IMPERIAL) 


ACCEPTABLE | 


curen Group Inc. to perform services extends only ta those services provided for in writing. Under no circumstances sholl such services extend beyond the performance of the requested services. Jt is expressty understood ў 
i u comments and expressions of opinion reflect the opinions or observations of Acuren Group Inc. based on information and assumptions supplied by the owner/operator and are imi intended nar can they bc consirued as d 
i ns or warranties. Acuren Group Hic, is по? asstuning any responsibilities of the ovenerloperator and the owner/operator retains complete responsibility for the engineering. manufacture, repair and use decisions as a result of the 
ў information provided by Acuren Group Inc. tn no event shail Acuren Group ncs liability in respect of the services referred to herein exceed the amount paie for such services. 
i zd of Care 
! ming services provided. Acuren Group Inc. uses the degrec. core and skill ordinarily exercised under similar circumstances by others performing such services in the sume or similar locality. No other warranty. expressed or H 
И ed, is made ar intended by Acuren Group Inc. = A P 
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| CGSB Rec. No ngo 
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